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Metrology
Il S a modern eng

A Sees and measures at nanometer scale
dimensions

A Without measurement it is impossible to adjust
complex processes

A The result: computers and chips become
capable of solving ever more complex problems
I More cost effectively - By, — =
I While using less power
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Metrology Is Enabling

A Metrology:

I Empowers engineers with the information needed to
make transistors smaller

I while systematically eliminating
A The causes of yield losses
A Performance sapping variability at the transistor level

A At the semiconductor and electronics levels

I Metrology creates demand u
lower the cost of chips and computers

I The macroeconomic result is greater productivity,
lower inflation, and job creation
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The Power of
Inspection & Metrology
300 mm water o N

M
Taiwan

Scatter 100 coins . .
Optical Inspection

Samples all ~17 trillion pixels in this area and

. . finds the coins in about an hour
FI n d I n 1 h O u r Source: Kl./é‘l'encor
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through these
mechanisms:

AKoomeyds La"
AMooreods Law .
ADennar dods s
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Koomeyos Lawv

Koomey’s Law:

A C O m p u te r Computer power efficiency doubles every 1.6 years on average
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Camegie Mellon University; Hanry Wong. Intel *Implications of Historical Trends in the Electrical
Efficiency of Computing,” 2011, Mip fidei jeeecomputersociety.org/10.1108/MANHC,2010,28
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Mooreos Law

Component density
doubles every two years

due to
geometry shrinks
for roughly the
same areal cost

Gordon Moore - 1975 T ———
Gordon Moore in 1975 Source: Intel
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Dennardos scal

Transistor shrinks
result in

proportional power
and/or

performance gains.

Robert Dennard - 1974 S

Robert Dennard Source: IBM
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The Value of Metrology
Is delivered in many forms

A Return on Investment
Alncreased Revenues
A Faster Time to Money
A Greater Profits

A Loss Prevention

A Business Continuity
I Brand value
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Metrology ROI

Steady increase for last 10 years

Return on Metrology Investments has Steadily Risen
since 2001
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Chi p Maker so Ret

Aln 2002:

I Each dollar spent on
metrology generated

A$11 in IC sales
Aln 2012:

I Each dollar spent on
metrology generated

A$22 in IC sales
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 Value of Vield
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Faster Time to Money

Defect Density Learning Rates
(Typical App Processor SOCs)
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" Delay in Yield Ramp Denies Profits

Preventing investment in R&D and future nodes
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